Transgenic Bcl-2 expressed in photoreceptor cells confers both death-sparing and death-inducing effects.
To examine its potential role within the retina as a modulator of cell death and photoreceptor degeneration, bcl-2 expression was targeted to the photoreceptors of transgenic mice by the human IRBP promoter. Three transgenic families were established, with levels of transgene expression between 0.2 and two-fold relative to that of endogenous bcl-2. The effect of bcl-2 expression on genetically programmed photoreceptor degeneration was evaluated by crossing these transgenic mice with mice that develop a rapid degeneration of rod photoreceptors due to expression of a distinct transgene, SV40 T antigen (Tag). Transgenic Bcl-2 was localized to photoreceptor inner segments and was capable of abrogating the activation of caspase activity and the resulting cell death associated with ectopic expression of Tag. However, Bcl-2 itself ultimately caused photoreceptor cell death and retinal degeneration. Several proteins not expressed normally in Tag or other transgenic retinas undergoing photoreceptor degeneration were induced in the Bcl-2 transgenic retinas. Analysis by mass spectroscopy identified one of these proteins as alphaA-crystallin, a member of a protein family that associates with cellular stress. Since Bcl-2 can promote as well as spare cell death in the same photoreceptor population, its potential utility in ameliorating photoreceptor death in human hereditary blinding disorders is compromised.